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:.y— — __.,„. —deflection required. 
obyJhil 

For cantilever beam, length 2a, with the same load, 

EI~^^^ - -^+-J^+<^; when a;=2a, dy/dx=0, C=\ia'b. 

^^^^ ~ "^+ j§^,+ifa^6x-ffa''6, when x=2a. 

■'• ?/=5v-FrT=deflection at end of beam. 
'^ WEI 

Also solved by Harold Rowe. 

242. Proposed by C. N. SCHMALL, 604 East 5th Street, New York City. 

In a certain New York theatre there is an asbestos curtain supported 
by thin circular rings, radius r, which move on a cylindrical rod of radius a. 
The curtain is intended to be drawn by a steady pull. Taking p- as the coef- 
ficient of friction, show that this will not be possible if r be less than 
a|/(l+/x=). 

Solution by G. B. M. ZERR, A. M., Ph. D., Philadelphia, Pa. 

Let P be the resultant pull on a ring, o the angle between the direc- 
tion of P and the normal to the surface of contact of ring and rod. 

Then Pcos <'=resolved part of P along the normal, and Psin ^=resolv- 
ed part at right angles to the normal. For equilibrium, Psmo</J- Pcos 6. 

.•.sin2^</^'cos2<', or cos'''>:j-r^. 

The diameter of the ring is in the direction of P\ diameter of rod is 
the normal. 

.•.cos^=— . ••.-^>rr^ or r<a|/(l+,'^.=). 



243. Proposed by G. B. M. ZERR, A. M., Ph. D., Philadelphia, Pa. 

A weight W is supported by three strings of the same size and quality lying in the 
same plane. The middle string is vertical, one string makes with it an angle » on one side, 
and the other string makes with it an angle ^ on the other side. Find the stresses 
Ti , 7*2 , Tz in the strings. 
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Solution by the PROPOSER. 

Let ^Q be the vertical string; BQ, CQ, the strings making angles o, 
<t> with AQ, respectively. Let AQ^a, BQ=b, CQ~c, E=Young's modulus, 
/?=the sectional area of string, elongation of AQ=a,, of BQ=b^, of CQ=Cj ; 
Ti the stress in AQ; T^ the stress in BQ; T% the stress in CQ. 
Then T, + r3Cos '^+r3Cos <i>=W... (1). 
r,sin^=r5sin^...(2). 
r,a,H-r26i + r3C,==minimum...(3). 
Butai^aTi/CETi), h^=bTj{Eii), c,=cTj{E^). Hence (3) becomes 

{T^a^-Tih-\-Tic)i{E ii)=-m\r).im\xm. 

Now a=6cos "^^^ccos <^. 



a 

E^ 



[Ti' +^^+ -^l=minimum... (4). 
L cos '^ cos <^J 



From (1), dT,+dT,cos0+dT3COS<l>=O...{5). 

From (2), dT ^sin o^dT iSin <f>... (6). 

From (4), TrdTr + iT2/cos(>)dT, + iT,/cos'f>)dT,=0...{l)' 

Eliminating dr,, dT,, dT^ between (5), (6), (7), we get 

Ticos e sin(<'+^)=ri,sin <l> cos ^ i-T^sin o cos 0... (8). 

From (1), (2), and (8), 

™ F"(sin°i;^ cos <^+sin"^^ cos o) 

^~ sin^<^ cos^+sin^^cos6+cos<^ cos'' sin^(^+^) ' 



T^sin <l> cos <t> cos ''(sin <t> cos '^+sin cos 6) 

^~ sin^^ cos^+sin'^'' cos^+cos ^ cos'' sin^(''-hi^) ' 



n^ 



Wsin " cos " cos ^(sin <i> cos <^+sin o cos o) 
sm'^<t> cos <^+sin"^'' cos ^+cos <)!> cos sin^ ('' + <^) ' 



W l^cos^" 



'(l+2cos'e)* ' ^ (l+2cos»")" 
(See problems 186d, 186e, page 476, Merriman's Mechanics of Materials. ) 



